Pregnant young women have increased risk of poor maternal health outcomes and frequently have low rates of skilled maternal healthcare utilization. Migrant youth may suffer even poorer use of maternal health services given the disruption of migration, changes in social support, and potential difficulties in obtaining care in a new community. Using a sample of 46,905 women aged 15-24 from 27 Demographic and Health Surveys collected across sub-Saharan Africa from 2003 to 2009, I examine variation in use of skilled maternal healthcare, looking at three aspects of migration: place, disruption, and adaptation. I find evidence of a significant advantage in migrating to urban versus rural areas, suggesting that there is an urban advantage in maternal healthcare regardless of migrant stream. I find no evidence of positive adaptation on maternal healthcare use, but show that rural-rural migrants experience negative adaptation after longer duration of residence. There are lingering positive effects of this urban advantage for urban-rural migrants, who, despite a dearth of healthcare facilities in rural areas, maintain high use of maternal healthcare well after migration.
Introduction
Women who give birth in adolescence and early adulthood are often at risk of poor maternal health outcomes and low use of maternal healthcare services (UNFPA, 2013) . Migration may further exacerbate the risks facing young pregnant women as it often involves significant changes in environment and family structure. Previous research on adolescent migrants emphasizes how migration brings significant change in the timing of key transitions for young women, frequently leading to earlier marriage and motherhood (Clark and Cotton, 2013) . The implications of migration on young women's healthcare-seeking behaviors associated with pregnancy and birth, however, are unclear.
Though women's migration has increased in many African countries in recent decades (Beguy et al., 2010; Roig et al., 2008) , there is a dearth of research examining women's migration and use of skilled maternal healthcare in sub-Saharan Africa. A large body of research has, however, focused on the impact of women's migration on child health (Smith-Greenaway and Madhavan, 2015; Bocquier et al., 2011a Bocquier et al., , 2011b Kiros and White, 2004; Ssengonzi et al., 2002) . These studies hint at important variation of healthcare-seeking behaviors and outcomes depending on destination (urban, rural) and migrant streamwhether migrants move laterally between two urban or two rural areas, or non-laterally, from urban to rural areas or from rural villages to cities. These different streams of migration may also have important implications for young women's maternal healthcare use based on how disruptive the migration experience is and how quickly migrants adapt. For some young women, migration may be positive, increasing access to employment, education, and improved health services (Beegle and Poulin, 2013; Lesclingand, 2011) . For others, migration may be driven by poverty and young migrants may find themselves at a disadvantage as they separate from family support, lack knowledge of the new environment, and struggle to adapt to their destination (Lesclingand, 2011; Erulkar et al., 2006) . The direction and type of migrant stream and the associated disruption of the migration experience may significantly impact whether women use skilled maternal healthcare following migration in young adulthood.
In this paper, I draw on data from 27 Demographic and Health Surveys across sub-Saharan Africa collected from 2003 to 2009 to determine how different streams of internal migration are associated with use of skilled maternal healthcare among young migrant women. I focus on young migrants aged 15-24 as rates of migration among women in sub-Saharan Africa typically peak in adolescence and early adulthood. In fact, young women often migrate at a higher rate than young men in this age group (Beguy et al., 2010; National Research Council and Institute of Medicine, 2005) . I examine the use of two skilled maternal health services -prenatal care and delivery assistance -following migration for lateral (urban-urban, rural-rural) and non-lateral (urbanrural, rural-urban) migrants, to answer the central question: Does migration lead to an advantage or disadvantage in the use of skilled maternal healthcare among young mothers? First, I compare migrants by destination or place to examine potential advantage in migrating to an urban versus rural area. Second, I compare variation by migrant stream (lateral or non-lateral) to non-migrants to explore implications of migration disruption, and finally I investigate the role of adaptation, comparing recent and settled migrants of each stream. By examining the relationship between three components of migration experiencedestination, disruption, and adaptation -and maternal healthcare utilization, I offer new insights into how migration affects young women's maternal healthcare-seeking behaviors in destination communities in sub-Saharan Africa.
Young women & migration in sub-Saharan Africa
Migration is common throughout sub-Saharan Africa, and increasingly so for young women (Beguy et al., 2010; Roig et al., 2008) . Migration refers to the movement of individuals from one location to another, typically beyond the boundaries of their community of origin. Migration may occur internally within countries of origin or involve the crossing of national borders, voluntarily or as a result of forced movement due to conflict or other push factors (Oucho, 1998) .
Young women may migrate to marry and form families, to access or continue education, or to seek employment (Clark and Cotton, 2013; Beegle and Poulin, 2013; Hertrich and Lesclingand, 2013; Lesclingand, 2011) . Some migrate independently, using migration as a "personal project" to advance their own opportunities (Hertrich and Lesclingand, 2013; Lesclingand, 2011) . Others may move along with family members or join family already living the destination as part of a larger family migration project (Clark and Cotton, 2013; Beguy et al., 2010) . Migrants may move directly and permanently to a destination, or may move in steps (from a village to a town and later to a large city) or as circular or oscillating migrants, moving back and forth between origin and destination (Beguy et al., 2010; Oucho, 1998) . Within these patterns, migrants can move through four migrant streams: laterally between two urban or two rural areas, or non-laterally between urban and rural areas. While young people migrate in all four streams, rural-rural migration predominates (Oucho, 1998) . In this paper, I explore only internal migration occurring in these four streams in the country of origin, though it must be noted that other types of migration may also influence use of maternal healthcare.
Young women & maternal healthcare in sub-Saharan Africa
Rates of childbearing among young women in many African countries are high in both rural and urban areas (Odimegwu and Mkwananzi, 2016) . In much of sub-Saharan Africa, however, rates of skilled prenatal care and delivery assistance are significantly lower among young women compared to older mothers (Guliani et al., 2014; Kothari et al., 2012; Ochako et al., 2011; Magadi et al., 2007) . Certain individual characteristics of young women are associated with greater use of skilled maternal healthcare, including wealth and household resources, higher educational attainment, and urban residence (Rai et al., 2014; Ochako et al., 2011; Magadi et al., 2007) .
Young women may have low use of maternal healthcare for many reasons, including lack of financial resources, low awareness of the importance of prenatal care, or late discovery or concealment of pregnancy (Pell et al., 2013) . Young women, especially unmarried adolescents, frequently report their pregnancies as unintended or unwanted (Mumah et al., 2014) , and those with mistimed or unwanted pregnancies are less likely to seek timely prenatal care (Pell et al., 2013; Magadi et al., 2000) . Migration is likely to complicate the use of skilled maternal healthcare, particularly for young women, given the associated changes in family structure, social support, and environment (Kusuma et al., 2013; Subaiya, 2007) . Although a number of studies have explored factors promoting or inhibiting use of maternal healthcare in sub-Saharan Africa (Guliani et al., 2014; Rai et al., 2014; Ochako et al., 2011; Fotso et al., 2008; Gage, 2007; Magadi et al., 2007) , none have looked at the role migration may play in the use of skilled maternal healthcare, especially for young mothers.
Migration & maternal healthcare
The impact of migration on maternal healthcare use may be driven by a number of factors related to the migration experience: place, disruption, and adaptation. Fig. 1 presents a conceptual framework that demonstrates the relationship between women's characteristics at pregnancy/birth, migration characteristics, and skilled maternal healthcare utilization. Young women's migration experiences -and their use of skilled maternal healthcare services, as noted above -are likely heavily influenced by their individual characteristics, including their educational attainment, marital status, and wealth among others (see Fig. 1 ). In turn, the characteristics of young women's migration experience -their destination, migrant stream (lateral or non-lateral), and the timing of pregnancy and birth following migrationare likely to influence use of skilled maternal health services. In the following sections, I elaborate on the role of these migration characteristics on use of skilled maternal healthcare.
Place
Research on migration and health in developing countries suggests migration may have a positive impact on health, improving outcomes largely by improving socio-economic status and increasing access to high-quality healthcare (Smith-Greenaway and Madhavan, 2015; Lindstrom and Munoz-Franco, 2006; Ssengonzi et al., 2002) . Given the inequitable distribution of both wealth and health facilities across urban and rural areas of sub-Saharan Africa, much of this migration advantage is likely driven primarily by an urban advantage, with few benefits to migrants in rural areas. Thus, place or destination for migrants is likely to influence access to and use of skilled maternal health services (Guliani et al., 2014; Gage, 2007; Say and Raine, 2007) .
While urban areas typically have more and better quality maternal health services, some urban residents may experience an 'urban health penalty' rather than an advantage as a result of unhealthy environments and the concentration of services in wealthier areas (Matthews et al., 2010; Gough, 1998) . In particular, the urban poor and slum residents do not always have better access to maternal healthcare than rural populations, even the rural poor (Matthews et al., 2010; Fotso et al., 2009 Fotso et al., , 2008 Magadi et al., 2003) . Access to maternal healthcare may be limited for new urban arrivals, especially those from rural areas, who tend to be less wealthy than other urban residents. Thus, there is some debate over whether those migrating to an urban area may experience an advantage or a penalty related to use of skilled maternal healthcare. 
Disruption
While there may generally be a greater advantage for migrants to urban areas, migrants may experience more or less disruption depending on their place of origin. Moving between similar environments -urban-urban or rural-rural -may be less disruptive and may benefit migrants' healthcare-seeking behaviors due to the relative familiarity of the destination environment. In addition, migrants moving between similar areas may migrate to seek employment or join family, and may be positively selected for migration through increased education, wealth, and health (Ssengonzi et al., 2002) . Studies of maternal migration and child health suggest positive migrant selection may drive the health benefits of lateral migration, where children of such migrants have lower mortality relative to other children (Smith-Greenaway and Thomas, 2014; Ssengonzi et al., 2002) . The advantage of lateral migration is not universal, however. Even migration between similar areas may sever family and social networks, which may negatively affect health-seeking behaviors for migrant women and their children (Kiros and White, 2004) .
Migration to dissimilar environments, however, may place nonlateral migrants at a greater disadvantage, as the more disruptive transition may interfere with migrants' knowledge of and access to healthcare even where services are more plentiful (Smith-Greenaway and Thomas, 2014; Omariba and Boyle, 2010; Subaiya, 2007; Ssengonzi et al., 2002; Brockerhoff, 1995 Brockerhoff, , 1994 Brockerhoff, , 1990 . Unlike their lateral counterparts, non-lateral migrants may be worse off in terms of socioeconomic characteristics versus non-migrants, putting them at a disadvantage in the destination (Gawde et al., 2016) . Migration also affects young women's family support and social networks, which may leave young non-lateral migrants isolated and with fewer resources to access health services (Clark and Cotton, 2013; Singh et al., 2012; Erulkar et al., 2006) .
Adaptation
While migration may be stressful and disruptive for young migrants, it also presents enormous opportunities and benefits (Beegle and Poulin, 2013; Clark and Cotton, 2013) . Many young people migrate, especially to cities, to pursue employment and education that may not be available in their origin community (Clark and Cotton, 2013; Lesclingand, 2011) . Those migrating from rural areas where skilled maternal healthcare is not widely used are likely to encounter new norms through interactions with non-migrants in their destination, and may adopt these practices over time (Lindstrom and Munoz-Franco, 2006; Brockerhoff, 1990) . Urban-rural migrants may bring these healthcare norms as they move to rural areas, and may place greater importance on seeking healthcare versus women who have always lived in rural areas. Despite a lack of health facilities in rural areas, urbanrural migrants may also benefit from the change in environment and a relative socio-economic advantage after migration that boosts their ability to access available services (Bocquier et al., 2011b) .
Whether young migrants take advantage of these opportunities depends on how easily they adapt. The process of adaptation may take place quickly for those moving to similar locations, as they may integrate more easily, but may be longer and more difficult for non-lateral migrants (Ssengonzi et al., 2002) . This is particularly true for ruralurban migrants, especially if migration results in separation from family and increased economic disadvantage (Brockerhoff, 1994) . Risks to health may be higher immediately following migration while gradually improving as duration of residence increases (Smith-Greenaway and Madhavan, 2015; Kusuma et al., 2013; Brockerhoff, 1994) , although some studies find no effect of duration of residence (Ssengonzi et al., 2002) or suggest heightened risks among migrants persist over time (Brockerhoff, 1995 (Brockerhoff, , 1990 . A short duration of residence before pregnancy may reduce likelihood of accessing maternal healthcare, while a longer period of residence between migration and pregnancy may improve access to services due to greater adaptation to the destination.
In light of previous work on skilled maternal healthcare use and young women's migration, I seek to answer three key questions:
1. Is there a maternal health utilization advantage in migrating to an urban area versus a rural area? 2. Is there a maternal health utilization disadvantage associated with migration regardless of migration origin and destination? 3. Does the disadvantage of migration diminish over time as women adapt to destination communities?
Data
To assess the relationship between maternal healthcare use and migration, I leverage data from Demographic and Health Surveys (DHS) from 27 countries in sub-Saharan Africa. Data used were collected between 2003 and 2009, as more recent DHS do not collect information on previous residence or duration of stay, which are necessary to determine migrant status. The DHS are household-based surveys which use two-stage probability sampling to provide nationally-representative samples of women of reproductive age (ages 15-49). I draw from these larger samples to create samples of young women aged 15-24 who gave birth in the previous five years. Included countries, years, and sample sizes are listed in Appendix A. Due to small samples for several countries, I pool all surveys, reweighting sample weights and adjusting strata as recommended by the DHS (Rutstein and Rojas, 2006) .
To create a sample for analysis from the 49,096 young women with a birth in the last five years, I exclude those who report that they are visitors (2.8%) as migrant status is unknown, and international migrants due to small samples (0.7%), as well as those missing any dependent and independent variables (1.1%). Thus the sample is restricted to 46,905 young women age 15-24 who gave birth in the last five years.
Measures

Skilled maternal healthcare use
I rely on maternal healthcare utilization data for mothers' most recent birth in the five years prior to the survey to create two dependent variables. The first dependent variable, skilled prenatal care, codes those who received any prenatal care from a trained health professional as "1" and those who received no care or whose care was provided by traditional birth attendants (TBA) coded as "0." International guidelines recommend at least four prenatal visits, with access to a single visit considered the minimum. I use the minimum of one visit to capture any potential access to this service. The second dependent variable measures use of skilled delivery assistance, with those indicating their birth was attended by a doctor, nurse, midwife, or health-worker coded as "1" and those whose birth was attended by a TBA, relative, friend, or who had no assistance coded as "0." While TBAs are an important source of care and support for many women across sub-Saharan Africa, they lack the necessary training to effectively identify and manage pregnancy and birth complications and are excluded from the definition of skilled health personnel (UNFPA, 2013).
Migrant stream
The main predictor is migrant stream -that is, a categorical variable indicating migration status (migrant, non-migrant) and origin and destination for migrants. The DHS does not specifically collect migration histories, but data are collected on type of current and previous residence and duration of current residence, which allows for the reconstruction of a basic indicator of migrant status.
First, using duration of residence, I create a dichotomous variable with those who have always lived in their current place of residence or who migrated before age 10 coded as "non-migrants," and those indicating that they migrated after age 10 but before the birth of their last child coded as "migrants." Young women who gave birth well before they migrated are coded as non-migrants, as they had not moved at the time of their pregnancy and birth. To ensure that maternal healthcare use occurs after migration, the 6% of women who report migrating in the same year as their last child's birth are categorized as non-migrants. Sensitivity analyses excluding these respondents or including them in their migrant streams show similar results.
Using this indicator of migrant status, I create a categorical variable that incorporates type of origin and destination. Rural non-migrants form the reference group, including those always residing in rural areas or who gave birth prior to migrating. Urban non-migrants include those who have always lived in urban areas or who gave birth before migration. Migrants are further categorized by migrant stream using data on previous residence ('capital/large city' or 'city/town' which are recoded as urban, or 'countryside' which is recoded as rural) and type of current residence (urban, rural). It should be noted that there are many definitions of 'urban' and 'rural' across sub-Saharan Africa, and many areas are rarely uniformly urbanized or rural (Bocquier, 2017) . That is, many urban areas include communities that may be considered rural (e.g., largely dependent on agriculture or with little typical urban infrastructure), while some rural areas include more urbanized zones. While some consider there to be an urban-rural continuum rather than a dichotomy, data collection practices restrict my ability to use this concept to explore variation between different types of urban and rural communities.
Migrants previously and currently residing in urban areas are coded as 'urban-urban migrants,' and those from and currently living in rural areas are coded as 'rural-rural migrants,' both of which are 'lateral' moves. Respondents from urban areas who currently reside in rural areas are 'urban-rural migrants,' and those from rural areas who migrated to urban areas are 'rural-urban migrants,' which are non-lateral moves. This variable allows a comparison of women by place of residence at time of birth (urban versus rural) and by potential disruption of migration (lateral versus non-lateral moves).
Timing of migration & birth
To measure adaptation after migration, all migrant streams are categorized as either "recent migrants" who have lived in their destination for three years or less prior to birth, or "settled migrants" who have resided in their destination for more than three years before birth. There is no standard measure of time that migrants may take to adapt to their destination following migration. The selection of three years as a threshold for recent versus settled migrants takes into consideration the young age of these migrants and the distribution of timing of birth, as 57% of migrants gave birth within three years. A model testing a five year threshold (Appendix F) demonstrates similar results.
Controls
In addition to migration measures, I control for other variables that can be determined at the time of the last child's birth: mother's age at birth (20-24 years versus less than 20 years), mother's education (completed primary school versus less than primary completion), her marital status at birth (ever versus never married), and whether it was her first birth. While wealth is likely to have a significant effect on both likelihood of migration and use of maternal healthcare (Singh et al., 2012; Ochako et al., 2011; Fotso et al., 2009) , wealth can only be measured at time of survey rather than time of birth. Wealth may have changed significantly in the interim, particularly for migrants who often move in pursuit of economic opportunity, suggesting that using a later measure of wealth may bias results. Models including wealth quintile at survey, measured by the DHS wealth index, are found in Appendices G and H and discussed briefly in the discussion.
Method
I use multivariate logistic regression to analyze both outcomes. Results are presented using graphed predicted probabilities for ease of interpretation (full regression models shown in Appendices D and E). I first test differences in maternal healthcare use by migrants living in rural and urban areas to determine if there is an advantage of migrating to an urban setting. Next, I compare maternal healthcare use of lateral and non-lateral migrants (accounting for origin and destination) to test whether the greater disruption presumed for non-lateral migrants leads to lower use of maternal healthcare. Finally, I determine whether the length of time since migration is positively associated with maternal healthcare use among all migrants.
All analyses account for the complex survey design by incorporating sampling weights, reweighted for pooled analyses as recommended by the DHS, and control for country of residence by including dummy variables for all 27 countries. This country-level fixed effects approach controls for unobserved factors that may be associated with differences in women's migration and maternal healthcare use and may vary across sub-Saharan Africa.
Results
Descriptive characteristics
Descriptive characteristics of the sample are reported in Table 1 . About 35% of young mothers are migrants; more than half moved between rural areas. Less than 6% of young women have migrated from rural to urban areas or from urban areas to any destination, likely reflecting lower fertility among women making these types of moves. Proportions of young women in each migrant stream for all countries are presented in Fig. 2 . Over 57% of the sample gave birth within three years of migration. While nearly three-quarters of young mothers receive any skilled prenatal care, less than half use skilled delivery assistance. Use of skilled prenatal care varies greatly by country, from a low of 34.7% of young mothers in Ethiopia to a high of 99% in Sao Tome & Principe (see Fig. 3 ). Similar variations in use of skilled delivery assistance across countries are shown in Fig. 4 . Use of skilled maternal healthcare by migrant stream for all countries are shown in Appendices B and C. The majority of young women were married and about half were aged 20 or older at their last birth. About 31% of young women reported completion of at least primary education. Approximately half of all most recent births were the mother's first-born. 
Is there a maternal health utilization advantage in migrating to an urban area versus a rural area?
I first explore use of skilled prenatal care and delivery assistance among rural and urban residents. Predicted probabilities by migrant stream, holding other variables at their mean, are shown in Figs. 5 and 6 respectively. Results of full models are reported in Appendix D.
There are significant differences in skilled prenatal care use by migrant stream and place of residence. The probability of using prenatal care for urban non-migrants is 0.87 versus 0.67 for rural nonmigrants, suggesting a significant urban advantage exists among nonmigrants (see Fig. 5 ). This urban advantage holds among lateral migrants: urban-urban migrants are significantly more likely to use prenatal care (0.90) versus rural-rural migrants (0.66) (Fig. 5) . The difference between urban-urban and rural-rural migrants is even larger for delivery assistance, with the probability of having a skilled birth attendant for urban-urban migrants more than twice that of rural-rural migrants (see Fig. 6 ). The comparisons between rural-urban and urbanrural migrants are less stark than for lateral migrants; however, the likelihood of using both prenatal care and delivery assistance are significantly higher among rural-urban versus urban-rural migrants (see Figs. 5 and 6) . Results across the range of countries are broadly similar, with significant differences in use of skilled maternal healthcare between urban and rural non-migrants in all countries but Swaziland (results not shown). Similarly, the advantage of urban destination among lateral migrants is true across the majority of countries, with the exception again of Swaziland, as well as Kenya, Ghana, Tanzania, and Zimbabwe. Like in the pooled model, there are fewer clear and significant differences in use of prenatal care when comparing non-lateral migrant streams, with rural-urban migrants experiencing an advantage over urban-rural migrants only in four West African countries. There are far more countries where there is a significant advantage for ruralurban versus urban-rural migrants with regard to use of delivery care. Altogether, these results suggest a strong advantage for those currently living in urban areas, regardless of migrant status. 
Is there a maternal health utilization disadvantage associated with migration regardless of migration origin and destination?
I turn now to comparisons of maternal healthcare use among migrants and non-migrants within rural areas. Compared to rural nonmigrants, rural-rural migrants experience no advantage or disadvantage in use of skilled prenatal care or delivery assistance, suggesting that migration between rural areas is, as expected, not a particularly disruptive experience, and does not negatively affect use of services. The majority of countries demonstrated the same pattern in separate analyses (results not shown), although rural-rural migrants experience a significant advantage in Kenya and Mozambique and a small but significant disadvantage in Cameroon, Namibia, Nigeria and Tanzania. Urban-rural migrants, however, experience a significant advantage compared to non-migrant counterparts. The probability of using prenatal care among urban-rural migrants is 0.79 compared to 0.67 among non-migrants. Urban-rural migrants are significantly more likely to access delivery assistance (0.41) versus rural non-migrants (0.28). Similar differences are apparent when comparing urban-rural to ruralrural migrants (see Figs. 5 and 6 ). These broad patterns are true for the majority of countries in separate models, though in several countries including Ghana, Guinea, the DRC, and Congo, there is no utilization advantage for skilled maternal healthcare for urban-rural migrants versus other rural residents. Among migrants to rural areas, women moving from urban areas do not appear to experience a disruptive effect of migration, and indeed generally have a significant advantage over non-migrants and lateral migrants.
Among urban residents, a different pattern emerges for maternal healthcare use. The probability that rural-urban migrants (0.85) sought prenatal care is lower than that of urban non-migrants (0.87), but not significantly so (Fig. 5) . These two groups are similarly likely to use skilled delivery assistance (see Fig. 6 ). Such findings indicate that ruralurban migrants do not experience a significant disadvantage in access to maternal healthcare compared to those who have always lived in urban areas. However, urban-urban migrants experience a significant advantage with regard to prenatal care and delivery assistance, with the probability of using a skilled birth attendant higher for urban-urban migrants (0.67) than urban non-migrants (0.60) and rural-urban migrants (0.58) (see Fig. 6 ). The likelihood of using both types of maternal healthcare are significantly lower among rural-urban versus urbanurban migrants, suggesting a non-lateral move to an urban area is more disruptive than a lateral move. This may be a result of selection, with those already living in urban areas more positively selected than those first moving to urban areas. When exploring these differences in each country separately, this advantage for lateral versus non-lateral migrants to urban areas was not consistent across all countries. This may be the result of small sample sizes or very different migration patterns across countries. Altogether, the disadvantage of migration by migrant stream differs by destination: among migrants to rural areas, it is ruralrural migrants who are disadvantaged versus urban-rural migrants, while lateral migrants experience an advantage compared to non-lateral counterparts in urban areas.
Does the disadvantage of migration diminish over time as women adapt to destination communities?
The results of controlling for timing of birth following migration on the odds of using maternal healthcare are shown in Appendix E. Predicted probabilities are graphed in Figs. 7 and 8 . First, I compare prenatal care use among recent migrants to settled migrants of the same stream and then compare to non-migrants in their destination.
Among rural-rural migrants, recent migrants (birth within three years after migration) have a significantly higher probability of using prenatal care than settled migrants (birth more than three years after migration) -0.68 versus 0.64. This suggests over a longer duration of residence, rural-rural migrants become less likely to seek care during pregnancy. While recent migrants are no more or less likely to use prenatal care than rural non-migrants, settled rural-rural movers have a significantly lower probability of prenatal care use (see Fig. 7) . A similar trend is noted among urban-rural migrants, as more settled migrants are slightly, but not significantly, less likely to use prenatal care than recent migrants. Settled urban-rural migrants remain significantly advantaged in prenatal care use compared to rural non-migrants, indicating that these non-lateral migrants do not experience a significant decline in use of maternal care even after a longer duration of residence in rural areas.
Among urban-urban migrants, there is no significant decline in prenatal care use between recent and settled migrants, though recent arrivals have a significantly higher probability of use (0.90) versus urban non-migrants (0.87) (see Fig. 7 ). Turning to rural-urban migrants, while the probability of prenatal care use is higher for settled (0.87) versus recent migrants (0.83), the difference is not significant. Recent rural-urban migrants are slightly, but not significantly, less likely to seek prenatal care versus urban non-migrants, suggesting that they do not experience a significant disadvantage resulting from disruption.
I turn now to use of skilled delivery assistance, presented in Fig. 8 . Migrants to rural areas appear to accumulate disadvantage over longer duration of residence: settled rural-rural migrants are less likely to use delivery care than their recent counterparts (0.25 versus 0.28), suggesting migrants who move between rural milieus may gain a small advantage over non-migrants soon after migration, but the advantage disappears completely for those with a longer duration of residence. Urban-rural migrants, however, experience a significant advantage versus rural non-migrants that does not diminish over time (see Fig. 8 ).
For urban residents, recent rural-urban migrants' probability of using delivery care is lower than non-migrants, but not significantly so; similarly, settled migrants are not significantly different than recent migrants or non-migrants (Fig. 8) . Recent urban-urban migrants are more likely to use delivery care (0.70) versus urban non-migrants (0.60), but this advantage disappears among those who give birth more than three years after migration (0.63). Over time, both rural and urban migrants to urban areas use delivery assistance similarly to urban nonmigrants. The disadvantage experienced by rural-rural migrants does not diminish over time, and in fact worsens compared to both urbanrural migrants and rural non-migrants. Other migrants do not experience any significant positive effect of adaptation, nor do they experience increased disadvantage over time.
Discussion
Internal migration is an important step in young women's transitions to adulthood in much of sub-Saharan Africa (Beegle and Poulin, 2013; Clark and Cotton, 2013; Xu et al., 2013) . Though previous research has demonstrated the salience of migration experiences in young women's lives, the implications for migration on women's healthcareseeking behaviors as they make other key transitions, such as childbearing, are unclear. In this paper, I examine three aspects of migration -place, disruption, and adaptation -and the influence on use of maternal healthcare, and find evidence that place truly matters.
Across all migrant streams, those migrating to or living in urban areas experience a significant advantage compared to their rural counterparts. This finding is in line with previous research on the urban-rural divide in maternal healthcare use in sub-Saharan Africa, which establishes higher use of maternal healthcare in African cities versus rural areas (Guliani et al., 2014; Say and Raine, 2007) . Migrants to urban areas are more likely to use both prenatal and delivery care than migrants to rural areas, suggesting that there is not a particular advantage of migration but rather an urban advantage resulting from more health facilities and skilled professionals in urban areas where these young women are migrating. Rural-urban migrants are significantly more likely to use both types of maternal healthcare versus those they left behind in rural areas. This finding is consistent across all countries in the sample (except Ghana), and is particularly strong for skilled delivery assistance. This echoes findings in other regions that point to the role of increased access to healthcare in urban areas and potential exposure to norms about the importance of maternal healthcare (Lindstrom and Munoz-Franco, 2006) . Consistent with the hypothesis that migration would result in greater disruption for non-lateral migrants, rural-urban migrants are significantly less likely to use prenatal and delivery care than their urban-urban counterparts, suggesting these migrants may be unable to immediately capitalize on the urban advantage of more (and often higher quality) maternal health services. The disruption of non-lateral migration does not extend to urban-rural migrants, however. Those moving from urban to rural areas experience a strong advantage compared to others living in rural areas, although this advantage is not found consistently across all sampled countries. While they migrate to rural areas with lower use of maternal healthcare and fewer health facilities (Gage, 2007) , urban-rural movers are able to bring the urban norms of maternal healthcare, though they do not use maternal healthcare at the same rate as urban residents. Urban-rural migrants are consistently more likely to use both prenatal and delivery care compared to other rural residents, suggesting the urban advantage applies not only to those living in urban areas but also those with previous exposure to cities. Such migrants may retain close ties to urban areas through social networks, or may receive remittances from those remaining in the city that makes healthcare more affordable (Lindstrom and Munoz-Franco, 2006) . In addition, urban-rural migrants are likely very different from other rural residents, regarding both observed characteristics such as higher education and unobserved characteristics such as the value placed on maternal healthcare, trust in medical professionals, autonomy, and wealth at birth. Wealth is likely to influence both migration decisions and healthcare-seeking behaviors. I test for the effect of wealth at time of survey on each outcome (see Appendices G and H), and find that while current wealth quintile decreases the magnitude of the effects of place, disruption, and adaptation, results are largely consistent with models excluding wealth quintile. While urbanrural migrants tend to be wealthier than other rural residents, their increased use of maternal healthcare is not fully explained by their higher wealth.
As expected, lateral migration appears to be less disruptive than non-lateral migration pertaining to use of maternal healthcare. Ruralrural migrants experience little advantage from migration, and fare as poorly as non-migrants regarding both prenatal and delivery care. Only in Mozambique and Kenya do such migrants experience any maternal healthcare use advantage. With regard to my findings, there is no advantage to migration when the destination is a rural location, suggesting the primary benefit of migration for maternal healthcare utilization is an urban advantage. Urban-urban migrants experience this urban advantage more than any other migrants, supporting findings on maternal migration and child survival in Uganda (Ssengonzi et al., 2002) and migration and maternal health in Peru (Subaiya, 2007) . These findings, especially the comparatively higher use of maternal healthcare among urban-urban versus other urban residents, suggest urban-urban migrants experience a greater advantage compared to those with rural origins, likely due to positive selection or greater exposure to maternal healthcare use in their origin community.
Contrary to the expectation that any potential disadvantage of migration would diminish over time, I do not find strong evidence for a positive adaptation effect by migrant stream. In fact, there is some evidence of a negative adaptation process among rural-rural migrants. The decline among rural-rural migrants may be particularly detrimental to their health, given their already low levels of use. Rural-urban migrants do not appear to need time to catch up to urban non-migrants after migration, suggesting the urban advantage related to availability of maternal healthcare is relatively accessible, even to new arrivals. Urban-rural migrants' use of maternal healthcare changes very little depending on timing of birth, suggesting their disadvantage compared to urban residents occurs immediately after migration but does not significantly decrease use of maternal healthcare in the long-term. It is important to note, however, that there is no standard definition of 'recent' versus 'settled' migrants (Smith-Greenaway and Thomas, 2014; Brockerhoff, 1995 Brockerhoff, , 1990 . While alternate measures of adaptation provide similar results, it is not possible to know at what point a migrant considers themselves to be 'settled' at their destination, and it is not clear whether the idea of being a new arrival versus a long-term resident impacts migrants differently by migration stream. Future research, particularly qualitative, of migration and timing of adaptation would provide important context to studies such as this.
Together, these results provide evidence for a strong urban advantage regarding use of skilled maternal healthcare, regardless of migrant stream. This benefit is perhaps more easily accessible to those who have always lived in urban areas, though those moving from rural areas to cities appear to successfully access maternal healthcare after migration. Unlike other research which suggests that health advantages increase the longer women live in their destination (Gawde et al., 2016; Smith-Greenaway and Madhavan, 2015; Kusuma et al., 2013) , I find no evidence for positive adaptation within migrant stream. Those moving away from urban contexts may lose their advantage relative to urban residents, but they are able to maintain a greater use of maternal healthcare compared to the rural populations they join despite facing similar barriers to healthcare. While other research has shown an urban advantage in use of maternal healthcare among young mothers in subSaharan Africa (Rai et al., 2014; Ochako et al., 2011; Magadi et al., 2007) , this is the first study to explore differences by the migrant status of young urban and rural residents. This research suggests that incorporating measures of migrant origin and destination vis-à-vis other key transitions demonstrates important within-urban and within-rural differences related to migration that are otherwise missed, in particular the advantage urban-rural migrants bring with them to rural destinations.
This study has some limitations. The DHS data are cross-sectional, which restricts the potential for exploring migration to a one-time episode, rather than incorporating an understanding of migration histories or circular migration which is common across sub-Saharan Africa (Beguy et al., 2010) . The cross-sectional nature of the data do not allow for the possibility that young women may have prior exposure to the destination through earlier migration, which may affect disruption and adaptation. Further, the DHS collects no details on migration experience, thus the study lacks additional variables surrounding young women's migration, such as motivations for migration or who they migrated with. Mechanisms of selection may drive results through young women's unobserved characteristics, such as health prior to migration or trust in or exposure to skilled healthcare. Migrants may tend to be in better health than their non-migrant counterparts, which may encourage greater use of maternal healthcare after migration. Additionally, young women expecting a pregnancy may migrate specifically to access maternal healthcare. Finally, the data used in this study were collected between 2003 and 2009, as the more recent phase of the DHS did not collect information related to migration and previous residence. Patterns of migration may have changed over time, particularly in light of the significant social, economic, and demographic changes that have occurred throughout sub-Saharan Africa during and after this period. The upcoming round of DHS may collect the necessary data to analyze migration patterns, and it will be important to explore how migration and maternal healthcare use may have changed. This study highlights the need for better migration data across sub-Saharan Africa, allowing for more thorough examination of the implications of different migration experiences for families and well-being.
Despite these limitations, this study fills an important gap in the literature on youth migration and use of skilled maternal healthcare in sub-Saharan Africa. This research demonstrates the importance of considering migrant origin and destination, rather than destination only, when exploring the implications of migration for healthcareseeking. These findings expose both opportunities and challenges to improving access to maternal healthcare for young women who already vulnerable to low rates of utilization. It is encouraging that, across subSaharan Africa, young rural women migrating to urban areas are able to use skilled maternal healthcare similarly to non-migrant urban women. This suggests young rural-urban migrants may, generally, face relatively few barriers to maternal healthcare related to their migrant status, contrary to expectations that such migrants are at a great disadvantage upon arrival in the city (Singh et al., 2012; Ssengonzi et al., 2002; Brockerhoff, 1995 Brockerhoff, , 1994 . The greater use of skilled maternal healthcare among urban-rural migrants versus rural residents is also heartening, suggesting their moves may provide a significant improvement in social and economic status even when faced with a dearth of skilled healthcare in rural communities (Bocquier et al., 2011b) . The advantage of urban residence, then, may itself be mobile, at least in terms of social norms around healthcare-seeking. While migration is linked to greater use of maternal healthcare for migrants to urban areas and for urban-rural migrants, rural-rural migrants are the most vulnerable of all migrants, on par with rural non-migrants. This suggests that for these migrants, there is no net gain from migration related to maternal healthcare. Policies and programs aimed at improving use of skilled maternal healthcare among rural populations may be best served through targeted interventions for young rural migrants. Given that rural-rural migration is extremely common, particularly for young women as they begin to form families, targeting these migrants is likely to have important implications for the health and well-being of young women in rural areas.
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